Fas-triggered phosphatidylserine exposure is modulated by intracellular ATP.
Recognition signals are displayed on the cell surface during apoptosis that enable macrophages to engulf and dispose of the dying cell. A common signal is the externalization of phosphatidylserine (PS). Studies in erythrocytes and platelets have suggested that PS exposure requires the concomitant activation of a phospholipid scramblase (PLS) and inhibition of an adenosine triphosphate (ATP)-dependent aminophospholipid translocase. However, the molecular mechanism underlying PS exposure during apoptosis remains poorly understood. In this study, we provide evidence that expression of PLS is neither necessary nor sufficient for PS exposure during Fas-triggered apoptosis. On the other hand, egress of PS is shown to correlate with a decline in intracellular ATP and inhibition of aminophospholipid translocase activity upon Fas stimulation. Moreover, suppression of intracellular ATP levels by the glucose anti-metabolite, 2-deoxyglucose, alone or in combination with glucose-free medium, potentiates Fas-induced PS exposure in the PLS-expressing Jurkat cell line and enables PLS-defective Raji cells to externalize PS in response to Fas ligation. These studies suggest that intracellular ATP levels can modulate the externalization of PS during apoptosis, and implicate the ATP-dependent aminophospholipid translocase in this process.